Value (NPV) and Accuracy (Acc) for thresholds ranging from 40 to 120 on the test dataset With this update, S4TE 2.0 prediction is more powerful than that of S4TE 1.0 whose 1 6 6 sensitivity was 14% lower. Without homology, sensitivity increased by 25% (data not 1 6 7 shown). Other characteristics including specificity, accuracy and negative predictive value 1 6 8 did not change significantly (table 3). S4TE 2.0 allows flexible, highly sensitive and specific 1 6 9 detection of new putative T4SS effectors. identified by S4TE 2.0. The corresponding S4TE-CG algorithm is described in Figure 3 . The user can compare up to four effectomes simultaneously. S4TE 2.0 results from cut-off of <10-4 to find homologous proteins in each effectome. S4TE-CG successively compares all effectomes in a pairwise manner, the overlaps between the effectomes of OS X). All required packages and the installation process are described in the user guide 1 8 7 included in the package. The user guide also details S4TE options for running S4TE. By 1 8 8 default, the command line to launch S4TE is ./S4TE.pl -f "Genbank_file" in the 1 8 9 S4TE folder (cd way_to_S4TE/S4TE/). Some options are available for the user to each module in the pipeline; -t, imposition of a threshold for effector selection. Each All the results are compiled in the CompilationFile.txt and Results.txt in the same folder. The S4TE 2.0 website is powered from scratch on the 'CIRAD web server'. All the features 2 0 0
of the web site were tested on common web browsers. S4TE 2.0 found T4Es in large 2 0 1 genome databases (Table S3) of an effector to the database must be accompanied by a reference (scientific article) and 2 0 5 will be checked manually before the effector is added to the database. Those who 2 0 6 subscribe to the newsletter will be notified by email about the addition of new effectors to 2 0 7 the database and the effector will be visible in the S4TE 2.0 tab strip. This free account 2 0 8 allows users to search for proteins in the S4TE 2.0 database using the name, the locus tag or NCBI number of a protein in the search bar. The account also allows the user to 2 1 0 subscribe to the S4TE newsletter that summarizes any changes made to the software, and 2 1 1 provide updates on the latest research on Type IV Effectors. the database and the results can be viewed by clicking on run S4TE 2.0 (Table S3) .
If the desired genome is not available in the databases, the user can import it with a 2 1 8
GenBank file (.gbk). S4TE 2.0 will import the file to a temporary database for three months.
1 9
All S4TE tools (S4TE-EM and S4TE-CG) can then be used on the genome by the owner.
The S4TE 2.0 web page allows users to read some of the news published in the found by clicking on the bottom right link. by clicking on the protein concerned on the web results page. to the G+C content along the genome ( Figure 4C ). corresponds to a value equal to 0.5. Users can also cancel one or more modules in the pipeline by unchecking the box next to the name of the module (Figure 1 ). 
